(l9)0*H4#Wit (JP) 



0» ^ ^ 45 I* ^ # (A) 



#^^9 - 238683 

(43)^fflB ¥^9^(1997) 9 £16B 



(51) IntCl. 8 
C 1 2N 
AO IK 
CO 7H 
CO 7K 



15/02 

67/027 

21/04 

14/47 

16/18 



9282 -4B 



F I 
C 1 2N 
AO IK 
CO 7H 
CO 7K 



15/00 
67/027 
21/04 
14/47 
16/18 
Bi5ft3|CD»15 



B 



ol o£ 28 m) mmm\zffi< 





*5rH¥8 -55144 


(71) A 


596013888 










(22)fflKB 


¥1*8^(1996)3^120 


































mmmm 


mm m 








Msmmm&wmi 4 t b i i#i2^ 






(74)ft3SA 





(57) mm] 



1 

KWld-^tf # y ^zf^ k^^- KtSW s - 3 »e-?o 
[flt&£2] JhlBitGH^ B»J#tlXf4 3-C** 

S - 3 Jtfe^o 

ihmw 3 ] mm i x« 2 fBtto»fe^<£>'># < i 

[|R3ft94] B»*5ilXB:2|B«OWS-3ae^*-& 
5 ] Gf!#K 4 |B«<DiB»*.*D NACiot 

e>tts«**^e>ws - 3 ae^sa— ki-5# y ^ 

wwi^tN ws- 3ae-?-iS3— K-rs*y 

8 ] m&i% 7 ib«<^^ y k t ¥f^mz. 

[»*B 9 ] 7 fE*<03# y ^37^ K t #^#JM 

o] e»**7iBiio*y^^K"T?ifeas 

1 1 ] 3 ia«^^- y ^ ^ 

i 2 ] n*m 7 latt^/K y h\ tr;^ 

8 ISifeO^ / ^ n — ^/vStflcAt^/XfiB**^ 9 

im&m i 3 ] »*fi i-4 <z>v vr axa* i ^ts^ 

1 4 ] Ht#:« 1-4 <Z>V^T*Li&> 1 ^J-lSm^ 

[m&s i 5 ] i - 4 (D^-r i *miB«o 
[oooi] ^ #^3^^t3--^v^<o^ifeic 



(2) 9-238683 

2 

z>t^; nEwtmrw^tp* y Kfca- k-t 

1 X^3T^^tb-5^SlB^JC0V^n^OfcO^tf 

tt^o \m&ff*W£t*i hit. aRjKy^^ 

Kiaotn^ KStbS«e^asws-3 fc ^T<o^tg 

Sr^T-rSRQ. *<0#y^:/^Kfc^**L5T5ygMe 
[0 0 0 3] Sfcfc:, StflBWS-3»e^<Z> 

20 [0 004] ^(c, iB5«#-g-2'T?*Six^ 
■rssKy-^^K-cfcSo tulB^Ky 
y ^t2— ^-/vgtff-efcSo *6>ic fluis^y 

Sfcft:*g*-rS^>f >^y K— ^"Cfc^o Sbl^ 

30 [0 0 0 5] ZhXc, *a£Mtt. mfSBaKy^^K. 3fe 

fSWS-3 <Z>«IBSrifeo fcae-T-3»8IA S ttfc J 
vt7T*7Y^t?^1bZ>o tSb\z., ^Wte. buIEWS 
- 3 lfrfo»8^*±#XliT»t5 <t 5 ^fifc 

Mtt. ffiflEWS-3ae^ s »AS*tfc 

[0 0 0 6] KTs *JSH«r#»KBHtS. *f, W 

V DNASrfflv^fcae^*aflfiiaSr^i-'5 (Ell) o 

[0007] ae^4*a»gi(4, pi&w pac^ t -^ 

t5^im [TIBO(l) -(4) ] % 

T — $3 — DNA <Z>JffiSE3aj*p5t* DNASffit (Pl/PAC 

50 ^n-^) &=7-izf=7 y— *a»b3BlR1-£o (2) 



3 

Wfefrfc^o— ^fcovvr. mAt±f&J* (SkT. CsCl 

TV>£DNA Wr.H'^W^ffl^iSSIB^JSrftSi-S. (3) £ 

ig«S/S«s (*S«pm683195 1987^7^28 6 ; £JL 

(HP*>2*) fftKU PCRSJCSfcfi 1 ^. (4) (3) <Z>» 

B»fc^S*M^Jfcra-©^EM*-&tpDNAW^ (P 

^9y— *3&»b»Sli-S. (5) 
(D-(4)<0*fPSr|lk5SSU JKft DNA»^*roftrf5I 

n — Wbbfc»*< ©Pl/PAC DNA^jiftd^feftsae^ 

s (Hi) o *»fiB<D*Kw\ 

^&$flJ§S£rfflV ^Fluorescence in situ hybridization 
( SIT. FISH^IB-T) {c£Vft? 0 FISHJS, Pl/PAC DNA 

— h«^e>a*bfc Pl/PAC DNA CO, V^*«0)fc35So 

[00081 tx# fejxfc»e^*a*H, 

Xt^rixSrflUK-t-S^n — Pl/PAC DNA £r/i^T, 
cDNAOtfefflX VJfiSEyil^*^*^ 5 o cDNA<Z>tfeffittx 

y yh7^ fcr^Ssfc. <£ <9 #k;fr£cDNA<£>— 

^y VCD;&SlE^J£r*/£U PCR , y~ y^^n^ hftf 
W*1-£-fcl-J:0fl5 So igSSE^J 

<£>&;£i2, PCR l^t^m^X Vff? Z-bfcX 

#£ 0 ±IBJi^ry^h7^t? , ^^8fe^J:5#fe 
ttS^^y^OWf^SrWSirU E#J#-§-4. 5, 20X 
^l-CSSttSIBjnSr^^-e— t tt, PCR £rtr?o 
[0 0 0 9] #3£Ulfc: J: 9 K fea>KfeofcWS-3»ft^tt 

t h&*©t> t>, iB?o#-s-2"e*sttST^yK 

iB5US:*«W^tp (H2) o **?8^J:!). WS-3»B 
^ts, t h^y A±<z>wsffl*rt*c:*>5t>oo % ws-3ste 

^F©e^rBltt^lB"C*>So B 3 K*-TFISH<Z>*§ 

8#<D8pll. 2-pl2. Wi5:\z.ftte~tZ> £fc £ *u S 

WS-3»e^W:fc hy/^±X7r^ 

a^ae^i*. zoo Biotfc^swwas** 9, t t^ws-3 

[0 0 10] KJi^5gWSr^"t-S^^ofcS*6«j!!H 

fe^ifttSSV^gjHSr*-*" STS^r— , D8S1055, D8S 
339, GSR *r^tHB«J Cfc5:i:BBLf: (Hi) 



(3) W 9-2 38 6 8 3 

4 

V hny rffl[J^[Rl^oTWS-3jte^ (#«Wfc<i: 
, ^a-r/yv-ttae^flW) , WSit 

6^, TFIIEjS (Transcription factor, TFIIE^ir^J- 
— JtC^ GSR (Glutathione S-reductase) 3WX 

-?\ WS^MMS-^-XTJ* PP2A0 (Protein phosphatase 2A 

10 (i) &7j*lr&ii%<Ds<— t hy/«»g| 

«**xfclB# D8S1055, D8S3393?) ft, £jx* 

Wl&feixTV^STS (Sequence Tagged Sequence) 

h^y^DNAO«BSH^T^1B«6S^fc*«^fflV^ 

PAC&*<£> #6207) WLtfc^o 
[0 0 1 1 ] JSart^jR^fix *tl j ein,<DWk<D&&£ 
20 Mitf, #2587 -ei«5Kb) Sr^LTV^So 

m^<7)DNA(7)«^fc5^-^y^^^7 (□) 
^— yV^-Y^VK (O) <OlB-i-». DNA^rSlSrft 

*i-fc^T?«>9. ^rix^ett. Pl/PACyr-^^^- 1 ? 1 
(c^B itfeo fcSP6^ci ^e— ^ — xunr^n ^e— ^ — 
^*-r^o r#j f^Pl/PAC^n-^^STS 

TOJ W:#Pl/PAC^n — ^iCT7, SP6 **8cP*ftgE 

[0 0 12] WS-3^ > E^^WS<7)iSHjt > E^- ; e^t^'Cfc 
30 5j&>5jW4. ^^^-5fm«#^^«Ac9^^Jia 
^^#^ttfc^RNA SrfflV^^ WS-3 cDNA ^n — x^r^ 
a-^t UTfT^y-lf^r/ny h«|WcJ;9*J»f-rs 
^i!^T*#^o y— !f^n y hM$r<Dm$k, Wi#\Z.&> 

[0 0 13] £t_bfc:5*^fcJI6*tes WSffl^fiWftt 
Sflb^Ste-T-ftSK^mRNA, Wx.^/af-Yy7^^77 
40 ^mRNA(PP2A fi) , ^W^^V-S- \'#9 9— J £ 

(GSR) mRNA, Transcription factor TFIIE0 (TFIIE/5) 

«wc i bra*t?ab5, v^-rjto mRNA 

[0014] t MS-3ae^f 3»#«»»K:»T i?0 J; 5 

^«mbTV^5!6**|B-<S^ite«y— IfV^ny b (mul 
ti-Tissue Northern Blot)*fW^oV^TI* [Hifc09 6) 
K^^tvTV^ (0 5 A) 0 r<Ote*d»e>. WS-3ite^ 



5 

flu ffFML J«»* ML ItrScJlL MFM, W 

/M». ^fcisv^ U 

[0 0 15] «±Ote*«rtt^i-Sfc. WS-3»fiT-tts 
«^®xTJte£WA<^:ff$H (H4CRVH4D), 

(i) mm^^<DiUMt^y vmwm 

t hi«yy/^f)^yA DNAWRttU Molecular 
Cloning (Sanbrook, Fritschand Maniatis, Cold Sprin 
g Harbor fflJjR) fclB*te*Lfc*ifefc:J: D fx 5 £ k 
%Z>o JWPftjfe**, Sucrose. Tris-HCl«»» 

(pH 7.5). MgCl* RTfl% Triton X-100 Sr^triS* 

tr^Wy MH#£r#£ 0 h &NaClXt*EDTA«r 

^trigffcfcSSIU Xny^:?— if K. 5% SDS^OTr 
is-HCli^®^(pH8.0) SrJPx., 37^:^— Bfe-f >*~^<— 
h~t~Z> 0 Z<D^ 5ml3&*6>ft-5 l*©7x/ — ^£ 1$£ 
^^PD;t;^-^fy7^W3^ (24: l) 
«i:SrJP*.. f>a>WIIl^fcas&£V ADNA0>ftbtti«rfT 

20%^O3M h y 9 A* (pH 5.2) SriPx.. 

3EI=:2.5flff»<Z)^^y— /USrJP*., ^7 ADNA£rWtti£ii: 
5o JB^DNASr^^-'^y— /W^y h-C*St!K 1 
OmM Tris-HCl (pH 8.0)3U*0.2idM EDTA^tf 1. 25ral<£> 

[0 0 16] t hJ^Mm^&>^y/-ADNAOmM^, 

J&*WE>T"d^. Gross-BellardbO^fc [Eur. J. Bioch 
era. 36, 32-38 (1973)] «£oT<?V ADNA£rJflJtti • W 

[0017] (2) jttJte«<0*^»^RNA^IS» 

^*tfc^WS||^#»liat*4rfll^b, ^RNA^U^poly 
A+ ^^TmRNA (KT poly A+ mRNA irlai") ^rW^-T 



(4) #36^9-2 3 8 6 8 3 

6 

[0 0 18] mRNAOWKtt, «TO^rjfe-etT9o WSA^ 

9^MJJEs6*fett*SU PBS "C+5HJ:S5fci£«, 6M 
^^^Aftm-hW-C/t^^XU Chir 
gwin [Biochemistryl8, 5294-9299 (1979)] t£ 

— yWtt»*^J;<9^RNAS:»«i-S. polyA+ mRNA S££r 
^RNAte^y ^(dT)£#W^-C^f K 
10 t)Oyf^^^W, ^-y ^X^^^(dT)-30(^@3g|± 
M)5r^Px.> Kuribayashi-0htat.O^r& [Biochem, Biop 
hys. Acata. 1156, 204-112 (1993)] fclt£V\ ^s^ifc 

So 

[0 0 19] ^nfecO^^J§a^feC9mRNA^. jS?C^ 

(1) Pl/PAC 7 r-^-f ^ y-<©«ft 

pi/pac^t — £^9^f y — ^ffKXtfPl/PAC^ >- 

o5*e^*a»iafpai«>fc«>, t hDNABwtsr&trPi/PA 
m^tcPCRmzx t9Pi/PAc^r— v^^-r y — 

^o»Aa5<«W-r5fc«>s X^r— £^3R (10-20kb) 
J: 9 t>*# < x YAC( 1 — 2Mb) t^^^ K(20 —40kb) 
30 <D ^ m V >f XODNA (80— 150kb) ^ i=r — V-f k ^ # S * 4: 

5>o 

[0 0 2 0] Pl/PAC^r— i^7-f>^7 y — ^tt. Smolle 
r [Chromosoma 100, 487-494 (1991)] XttPSftfe 

WSJ , /M^a7;vvy-X6, 1994^. ^± 
tt) IcXoX^mm^m^^X^ ^Genome System *± 
9S (8620 Pennell Dr. St. Louis, Missouri, USA) <D 

40 [0 0 2 1] *«M#fe355ws««Sr5B3fid»oiS5»*^«P 
jpfi"^^ ^ ymfAt bTPl/PAC^T— ^Sr3S 
JRUfc<Ott. (a) >d»||«rS^i-r*fc«)^o-Wfc; D 
NA(0@lRi6SSS-C*> 5 . *fc»*a*JxfcDNA3&S^-C 
*6iV^5W^ (b) Sp6 AOT7Xo*-#-K?||dSE 

hDNA<OM**©4^iB^J*Wtf^S3&s*t6o 

S) ^v^5f^J^. (c) «i-e*>6*»Wte«!feLfc^T 
— v^DNAfiv i^^il^^^^^^ Ki: UT»9a*.S± 
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[0 0 2 2] (2) Pl/PAC^r— ^ n — >-<£>^ y — ^ 

?l/?kC7T—^?v — XD*? y— ^y^i*. Smoller 
h [Chromosoma 100, 487-494 (1991)] (C|E« $ Mz.^ 
m^VftOo irfj:t>h, *t^v>m±. Pl/PAC^r- 

nt>-l-^-b-D-^7^ h/77^K OUT. IPTG£ 
I2*r) &U*25 mg/mlCO^^^^i/^^tpLB^^— h_t 
^'C'Ce^ra^U Pl/PAC^r— ^C^JliStfc^ 9 

awt-rspi/PAc^T— 

— Ki^CFeinberg and Vogel stein, Addendum. Anal. B 
iochem. 137, 266-267 (1984) ] -^PCRife^ <t n 

/PAC^ n-^«:31BiJ • JMT*-*. 
[0 0 2 3] (3) Pl/PAC DNAOfH® 

v — >frb<DWA<Dm$LtmWite, Smo 
Herb [Chromosoma 100, 487-494 (1991)] fclJoTlB 

[0 0 2 4] (4) Pl/PAC DNA*»«ffiOiiffiE^*3£ 
Pl/PAC DNA^r^-— 7 7^^tooi^lJ^, ae^f 
«a«iaSr^*S^rSfc«>. ^Pl/PAC DNA^n — 

£r*3£i-£ 0 *fc£E5U0>8W£«U Hattori [Electrop 
horesis 13, 560-565 (1992)] £ 9 £ ftfcPCRS: 
^-^Lfc^ffilcj:^^ i-3fcfc>fe, Pl/PAC^* 
— #ft 1~ 5 SP6&OT7 ^ n 9 — K3fc%1r & ~U<0 
-f^^^r— [SP6ftl^9>T^— (EJ0#-^5) tT7{W^ 
9>T^- (BB3?0#-?-6)]SrfflV\ ^^T-r:^^- 
5-*—^ — -5 PRISM Sequenceing Kit (Perkin 
Elmer tfcJR) ^SoTSiS^rfirVV Applied Biosystem 
ttM<D*— (model ABI 373) £rffll^ 

tpcr siE«<o*e^Wf>t<z>4aaia9B*«i5*Btt), 

(^Macintosh = ^ — ^ J: 9 ^£>£?#f£rfT 

[0 0 2 5] (5) Dual-color FISH £ £#P1/PAC 

DNA^ n — VOWSflB*fi^<Z>J»JR 

FISH£ii N «llia«*2:*3tai»S:bfcDNA^n— ^Sr^ 
^»^>fXS^ JWJia«±"C-ecODNA<©te«S:B»j:^x. 

[0026] ftm*M<vmm*i!k<Dmm^z> r t ^-c 

**SJk»J!aS:7-f hAA7^f^y (PHA)"C*iJ 



(5) 3 8 6 8 3 
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9^-b«>ffi*tt*^-^T$ K£ SSC [Standard Saline 
Citrate; 0. 15M NaCl, 0. 015M Sodium Citrate (pH 7. 

NAt4«*i^>^y^X-}-S 0 n^SVflHRb 
fctt^^^-^ttXJ* FITC-«»Tlf^^ftir"e 
10 ftlUt**«t5i:, DNA^n-r/tf^r/y^V 
yMo^Tti^fes FITC^oV^TfS 

[0 0 2 7] tr^^Sr««UfcWS-3ite-?Sr'&tpPAC 
^ n — y DNA (#6207)O^tz^-^^ x WJfi^SI 3 *^ t 

h y y^^acD^*^^ ^y^x ufc 0 * 

<D&s %;ft&m (FITC) ««UfcTfcr^^"Cro**Sr 
^feb/co m3*P<Dm-f3rlK&1r£5\^ FITCco->^ 

DNA^ti — :/ (a^^yli;ff2TvTt) O5£^C0 
20 mmUftlZ.fttEirZo tot, WS-3«^^tfPAC^ 
u-^DNAi* N f 8 MftSKMl-ffftt ^> - i: 

[0 0 2 8] III. J.^rV^ h5y tr^^ffi^ctScDNA 
a: =*yy Off® 

a) ^*y>yjyM a ^tfm 
[0029] (2) ^y^a^^y^ 

>f-Og$Ji, 3&+bp—400bp<£>®[g-e$> 9 , ¥*&200bp 

S*cf4«V^fc«> % ^^y^radrSrPGRSrffiV^Taite't-S 

40 [0 0 3 0] x^yyoajB^ov^T^ ^^y^h^ 
v fc° >- i/2fe ^ X o T# ^>tLfc^&^ ^yy^7^-7-5r 
MAsX\ RT-PCR^JzoTf^KUfccDNASrx^^V— Ft 
Lt, — ffiOFP (ir^iE?U: 7*!7— K^7>f ) 
iRP (y^-fe^E?B: y^— ^^9>T^— ) ^^fflV^T 

pcr €t^t5o -ftefc-b. -^^Hco^df y^^coga^ij 
iB^f>^520^s@«^y p ^-r^-^f^«b, 

50 U PCR SrfT5wi:^J:?)agjie-t"5^4:dS-C#5 0 
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[0 o 3 i ] #lxf£. 2ig^^yy^^^y 
yA, W^yyBtU x^yyAt^^yyB 

^^-r^>PCR (ir^X^^-^fflV^T-g^;* 
ttfcDNA gff^T^fe^ir-r^)^^^. x^yyB^ 

J*S*tfcDNA Wtf-Cife* 05' U * 

[0 0 3 2] (3) ittSEWUDftje 

ifiSBE^lJ(£>$:^t3\ Hattori£> [Electrophoresis 13, 5 
60-565 (1992)] \c X 9 1E# * HfcPCR fcLfc 
;£j£K:<fc Vfto^k &X*% Z>o Perkin Elmertfc«<£>«3fe 
^>T 7*^* %1$^ir £ PRISM Sequenc 
eing Kit£{£oT&/S&rfrV\ Applied BiosystemsfiSf 
Ot-hV-^x^t- (^xA- ABI 373) ^mSSSB^i 
SrR*®t5. (^^Macintosh^^t*^ — ^ — ^ J; 9-7*' 

-To 

[0 0 3 31 IV. TAIL-PCRffi^^S^^y^^fflft 
WS«^jte-?-^maEI^#^-r5Pl/PAC DNA^b. ^ 

* y >- h 9 v >- «fc 5 * y £ 4MB 

y^W>t^S*tt, *+bpj&>fe400bp<Z>$KH^ ¥*&200 
bpSum^fc^o ^C0^#^-Cti, cDNACQ^ n — ^ 

9 HdrOjta^fciir-CPCRSrfT 5 mffB^^ y 
3 ^^^^iS(III-(2)#fla) JWAIL-PCRffiSrK^-So TA 
IL-PCRSci*. ^^ORACEffiirit^b^t?, S^OcDNA 

[0 0 3 4] V. MarathonT™ cDNA Amplification Kit 

cDNA <D9 v—z^is? 
CL<£>3r^ M3\ Long-distance (LD) PCRffii: Suppressi 
on PCRife«>2o^>Jia^S<5V , »TRACE (Rapid Amplific 
at ion of cDNA Ends) 8rfrV\ SE&<Z>ffl5#E^Jj&>£^ * 
£n<£> 5'- 3'- P5«&^tfE^J&**IU ££>K. 
Offi^tc J: o T^£gCDcDNA£r#£ £ k ^"SJlB^f 

[0035] *i\ r^^-*aaeufcufcflajz^*: 
iScDNAtr^^-^?^-^- (ap) , ae^ftw^ 

(GSP) ^flJJB bTLD PCRSrfrV\ 5'-At^3'- 
M& J tti*tv£t*m}t&mmirZ> 9 -toBR, AP-li3\ T 

i:ti7--y^W, — lHlBOii(B"Cfi. GSP j&»£><d 
(Suppression PCR) 0 5'- 2fcl*3' - «S 



(6) #H¥9-2 3 86 8 3 
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Sr-tfr-CTi^tr 2 ii^iit (5' -&W3' ~ RACEjfi*) * 
J: 19 - J.— #«cDNAfc Ufcm, 7 y ^ 

SrttSi: LT^Stt, AP£ poly A -tail£>SKHz:*>e> 
^CfeiB^aiJxTV^cDNA^^^^— (CDS)^«t 
o~C. LD PCR&ft? ^k\cX9. ftJUftfc, 5' - 
- raH*-&tf^ft«> cDNA £r#£r£^-e#£ 0 l¥«B 

10 [00 3 6] VI. cDNA^ u — ><DM$f 

(l) ffy^py 

A»f^©*!&»e> g » i -r ^ae^-^a-r s ^^^iw 

9^>/9^^-^^^^o -tote*, w^y^x 
(atr— ft) . 77^^#ft?mr^ 

*ST?#5o TAIL-PCRffi"t*#fe*tfcDN 
AXti^rtt^r 1 1 ^Marathon KitSrfflV>r#5>ixfc^^ 
ftcDNAi6S^v^e>i^So ffffltziov^Ttt [^WJ5] (c|B 
•To 

[0 0 3 7] (2) /-ifV^n^ MC1J;S«PW 
y-fy^a^hi:H RNA^^l^^i^^^^^^RNA 

30 fc£ 0 ^jfSX^^^^RNA^ttW^SS^T^v? 

i"5o T^o— ^^/P«a«!c»"CRNASr^>f Xoav^-e 

^BU TA>*V ATfimz 3: vgmzitZo 

DNA^d -^^^>f^y y-fX£-tf£ 0 t-h7^ 

W^RNA*tftafSo 
[0 0 3 8] r^CJ; ^ . ^n— ^^fflV^ccDNAc^ 
40 lE^lJ^^i-^mRNA^a^H. g tf)<D^fc*<D$E 

5o ^^-X^UTfi, TAIL-PCRffi-CW&jXfccDNAW^ 
Xtt-tHSrfcfc^Marathon cDNA Kit S:ffiV^T#b*tfc 
^ficDNAdS^V^ttSo f¥*B^oV^Tfi [Hffi^J6] 

[0 0 3 9] VII. ^K«s«flcOf^« 

ASrff^U aBE»***DNASrfflV^. «^«HiaS:?»« 
50 te&-T£o DNA WjtSrJfAi-SfcJCx^^^^— DNAfi:. 
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*»IB*5*»«"C*>*»^H:, K pUC118 (* 

fS3g%fc§8) . pUC119 i^mmm) , pBluescript SK+ 
(StratagenettiSh pGEM-T (Proroega*±§» «£j&SffifljT?# 

[0 0 4 0] m±mmt uthu *»j»Bjiaxwj!S««ijia 

bth&o 09*.tf* *J§§«XL1-Blue (Stratagene*±M) . 
JM109 (SJRfttfcS) **fflV^^ 
[0 0 4 1] # — DNA t tt^7^^ K DNA^ffiV^ 

KDNASrfflR»*EcoRI(New England Biolab; NEB *± 
W tfflwr»ffcU iBitSftSrKCfcfeCIPCcalf int 
estine phosphatase) ^-C^LS^r < 0 2feV^ DN 

*.J*T4 DNAy#— i? (SSifttfcfi) 

ffcDNA£r#5 0 n J; o \C bT#feixfciaiftx.fls:DNASr. 

S^JWIS. «*.tf*»«XLl-Blue*^»fMB*r*^i: 

[0 0 4 2] ^m^m^ #!*.f£Hanahan 

COjjifc [Techniques for Transformationof E. coli In 

DNA Cloning, vol. 1, Glover, D. M. (ed. ) ppl09-136, I 
RL Press (1985)] M<fc 9 ?T 0 £ k &X'% So ±tSM9 

uwfa<D^v v—~>-m. attae^©— SBSr-g-tf d 

5' (FP)Sr^JEftU fB4£0|DNA£>:££ 

ia^i^S<5v^c3 , ^^>r^- (RP) Sr-g'/SU rtt?>o 

[0043] viii. ws-sae^sa— Ki"-5*y^^ 

[0 0 4 4] LTfi, « 

TG^Srasanur, ae j r-o«asrw»uTt>J:v^ 



(7) 9-238683 
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-38^ »*U<tt37 , CHa«-C14'-20«FBBx 
[0 0 4 5] ig«j*Ti, «f«*J:9**M^3«y^ 

WHKU ^M^ae^dSri^-K-rssRy^^KSrli 

io [0 0 4 6] ±iaa*y-<^K»*d*6>, «*y^ 

[0 0 4 7] ix. ^-y ^ o— -^Kfr^fPR 
^liofs-sae^dsri— K-T5^y-<^ Kfc*?S» 

20 "C#^>o 

(i) mm<omm 

wm&jjm mimm) ^.j:5#&nfc*y-^^KSr 
[0 048] (2) ftmRz$ffiftm±mm<Di&m 

30 «lE^t9, 10— 500MgfflV^-6 o f&aflfMfcfi, ±i:t 

[0049] (3) mmm^ 

fyy, ^^v*-&tp) ^K^ssi: 

bV\ $^p— ^j»JB«>A#:«i: UTWt. P3U-1 (^CB 

[0 0 5 0] m^-. JifB5:^n— ^ffliairStflcS^jWia 
50 M. RPMI-1640 ^O»*«Bfla«*ffl««tf'-ei0 8 jm 
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h i/<Dtf y ^u^yy ^-^%mmir - 

4» J§& S ^ n - -rjW m t Z m & S * 5 r i: t> ~C # £ . 
[0 0 5 1] (4) s^of^V K~ ^OSiRfttJ^n — 

««SiK^tea«©jiwiiS3&^B»fci"«^ ^y k— 

Jfcjitffr&* RPMI-1640»S6ftif-eiBa^#3R«. ^-T^ 
14B1ilr«a>k£WbT< £SHJ&£vM*:/y K-vtit 

ttv\ mz-mfeitztift^o mai£. ^-r^y v—rt 

bT£W bfc 9 a:/uK:-&*tta#«-hai^-«Sr*MI 
b. ^f&^SO^fe (EIA; enzyme immuno assay) . RI 
A(radio immuno assay) ^^J:oTt?5 r. k&tti&& 0 

[0 0 5 3] (5) ^e/^n— TvHStftwftBi 
t^Sitt, 5i»<o«IJia^ffiXttJlK*»«jSfe«3^ 

10%>>^i^JfiL^fl" RPMI-1640*gi£. MEM igtfSXi** 
(#!Ix.tf37<C, 5%C0 2 ffi^) -C10~14Bra«*U -t 
[0 0 5 4] JK*»J«jfe<Z>i§-S'W:. 

$ 0 ttt, 1^23illB«^«**fcr4jliL»«r«ft-r 

[ 0 0 5 5 ] X. sK y ^ n-^fitff^fPJS! 
(1) SlK^MCI 

HulB<z>:*rifc (VIII#BB) fci^^fc^y^^KS: 



(8) t&W$- 9-238683 
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[0 0 5 6] (2) 

a*. */we^K t 

i§fj?100j£gj&>&500j*g <^3«y-<^KSr7n-f ^ 
h^47i?a/<y h i: 1: t IJiftTfflHtS. Z1H«H 

ft:©* (IX#fltl) -C3*^fc*«fe*«ffl-C#Sc 
[0 0 5 7] XL WSWsU-##i-£WS-3^T^t^© 

v^ma $ »«>kfrfc (Ei 5 a) , 4£ftw^#ift 
«> © 1 * m & a o 

[0 0 5 8] *«l8©5»e^-Sr±IB^H3ii-StftUfflK 

£ =1 - K-T ^ t$ V K Z>tfV ?v — TvHKflc 

EIA. RIASfctt^^n^^V^uy h*f|Ff^J:9. 

XII. h ^ V^rc ^ ^ ^ 9 ^ 

d\ fcSV^ttM*^**tfccDNAS:ftffii-Sd^V^tt 
[0 0 5 9] h7^^x^^^^9^^it6^ttT 

50 ods#x.fe*ts 0 v>*r^to^^^. Jte-r-^aw^fc 
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[0060] (2) mm—(Dm^(on a 

Z&Ztltcmfe&BSfo (embryonic stem cell: ES M&) 

P—sfyT-Oy, 1995^, ^±*±) o butfu 
O^J|ESMS£r#So 

[0 0 6 1] (3) KIMU6XB:8lWIS»E^oaA 

±1EESJ»JStEJte«teXtt8iBllia*!K^x ^tttffSrflJv^ 

[0 0 6 2] (4) {ggi^coSMffi 

[0 0 6 3] (5) ^^^^^^(DMVf 

[0 0 6 4] xiii. y^r^h^* 
ADNASrPCR*fcfiyy^7>f ^^y— -t^V^i* 

tt^^O^^y ^cO^t-neoWttjte^^rJf Abfc^ ^ 

^as«ffl © >- * (tk) mfctt ^7fyr 

(DT)#**e-7 i ar»f"C*5<o ^l^nn^^ay 
(c^^^^^-DNA^rES^^Ai-^o r<£> 

<£>^g£|i{H#FIAU (f luoroiodoadenosyluraci 
1), XttWy TSiO«Tt«it^o 

J§&*. jft*i*^<iBr *3fcv^G418«S:tt«IJIia*s»*S 
[0 0 6 5] XIV. 5fife^-^^l/^i-^:±#Xfi:TI^ 
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[0 0 6 6] 

io £s*tav\ 

ail8lfi»Jl] ADNA &U*RNA ©WJKafctffcPl&t* p 
AC DNACD*jt$( 

I. tf/ ADNA^T^RNAOpjK 

(1) JWI&l^^/^lRftfcyy^ DNAWK 

t hi$yy/^^^7A DNAiffjRtt N Molecular 

Cloning (Sanbrook, Fritschand Maniatis, Cold Sprin 

g Harbor U1JR) K1B«S*Lfc*ifcfc: J; 9 tTofc 0 * 

1\ ff»3fcjdiia! (10ml) £r s 80ml 0. 32M Sucrose. 10 

mMOTris-HCl^*^(pH 7.5), 5mM MgCl* AT* 1 % T 

20 riton X-100 Sr^tp»«i:ia-&UT«JfiLb, zk_LM20# 
RAHUL »&U jy/«Wtr!v*;H»MI 
fco -^^ix h£r2.25ml<£>0.075M NaCl 025M E 

DTA &^t?«»fc«»U 0.25mlO2mg/ml y^n^xf 
— if K, 5% SDSXtMOmM Tris-HCl^®*& (pH 8.0) 
SrSPx., 37^^— Bfe>f >-^^^<— h Lfc 0 5ml 
J&»fefe£ 1 ^CO^ zc/ — 1 ^<7>^ n ed^/VA — >f y 
7>;W7;V3^ (24: l) <DWfct%M?L. fi^KIe! 
Uft3&Sbyy ADNAOttttlSrfTofco (3,000rpm, 
10#) . iWE^SramU 7x;-V^Pn^ 

30 AKJ;5ttU«rm0iKUfco ^^Bt^ J: 9 #btt^_h 
20%^O3M B»t h 3 9** (pH 5.2) ^riP 
x.. Hfc2.5fffgWJ^y— /W^riPx., yyADNA^rWttJ 

t). lOmM Tris-HCl (pH 8. 0)JW). 2mM EDTA^tf 1. 25 
mlO^ y 7 r — Id Sd* 
[0 0 6 7] t hJ»«ffl»^fe^/i^DNACO»»tt, 

fcO ****** LTlV^ffofco »iK 
40 )ieil&«5ftJt^6>, Gross-BellardbO^jSfe [Eur. J. Bio 
chem. 36, 32-38 (1973)] (cKot^; ^DNA£rttffi • 

[0068] (2) mmfo<om±&x$i£mA<Dwwi 
Kzhticws fflm#mmw%m& ^RNA^t^poiy 

A+ ^mRNA (fiilT poly A+ mRNA tUT) SrffiSSU 
50 [0 0 6 9] mRNAOflBKtt, HT©*ffi-efrofc 6 WS* 
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XV^hVMfrbtefrl^ PBS T-+^i-»c#^. 6M ^ 
7-^9^f t1X7*- hSfS^W^^XU Ch 
irgwinfeO^fe [Biochemistry 18, 5294-9299 (197 
9)] K«V\ «ft^i/!>^s|q||**4gE»'C?«fe^J:9^ 
RNA&«tJRfcLT3M*Lfc 0 r^y^WSttU 
^/ — /VifcJK^Ste «t 9 ^RNA^r»SS bfc 0 polyA+ mRNA 
^RNAK^y dr(dT)Sr***g-&"C* 
/■fcfco^^**^ ^^^^(dT) -30(^1 
ag|±jK)^riP^, Kuribayashi-OhtafcO^S [Biochem. 
Biophys. Acata. 1156, 204-112 (1993)] Mt£V\ 

S>1\ WSJl*©*>S»^JiiRNAdS«» (t^X^U?7 

[00 7 0] II. PAC WA<DmM 

ffiBL<DftWlRXfPkC DNA fiCsCl«S^Iiait'^ife"e4MII 

«BE. FlSHfc^SffPWXWoi^y^h^^^^ife^W 

[0 0 7 1] (1) IPTG#J»icJ;SA»ififfrtPl/PAC3 tT 

-iscoitA • mmm 

Vl/VkC^T—^Pv — lsfrbO wk<om^L • SfiRfiJu Sm 
oiler [ChromosomalOO, 487-494 (1991)] (C^oT* 
#Sttfc^r*fe^*3EtaW*.Tfxofc. ^-Pl/PAC^r- 
— VSr-g-tfAWIS (E. coli NS3529) ^n^— &: 
*»«ft25*t g/mlO* -^-f V^Sr^tp33ml<Z>LB«#« 
+ 37*^-|feiB»(atbfc. SB. 

#^-f "^VSr-^tf lL<OLB«*«tf^U 1.5 H*W 
****0. 5 mM£ J: 5 t-IPTG^rJPx.. 

[0 0 7 2] (2) CsCl«ft4g|Ba^«fe^J:SPl/PAC DNA 

Pl/PAC DNAtt, JilB(l) ^|B*Ufc*j£^J: t)#&*tfc 
il^^TA-^ y~SDSfe [Birnboim and Doly, 

Nucleic Acids Res. 7, 1513-1523 (1979)] fc:J;0W 
SU CsCl*A4gEa^«6l2:J:9Mf«bfc. 

[0 0 7 3] »*P3S-L^|« (3, 500rpmx 15#) K X 9 HI 
iKLfclK, 50ml£>50mM Sucrose-lOmM EDTA-25mM Tr 
is-HCl(pH 8. 0)i* 50mg/ml <^>lysozyme?g?KSrl. 5 mlJP 

100ml <DQ. 2M Na0H-l% SDS»«ESrJP*.ffl J ^3&>^*±*C 5 
>-3r^-<— h * ^ s 75ml<£>3M KAc-11. 5%tK 

B*t»t8W!:*±t 5»-< y^ra^- h Lfc. ft 
»314>#||t(4,000 rpmXl55» t-<fc 5 ±»SrlUlR U -t 
- fc«»»ft50/* g/ml i: ft 5 J: 0 l-RNase^^JPx.. 3 
7X1X 1 BSfiCK h«ra*02-propanolSriP 
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X., -20 tTlfifBjftttfco »SBt-L^I«t (6,000rpm 
X153W V3>iJ:,fc?>i:»&8fc*U PI 

/PAC DNA*^tf«tJR*70%EtOH^}^«^tfe^«$£S* 
fco 6mlO10mM Tris-HCl-lmM EDTA (pH 8.0) ^Px.T 

£ £>t£lOmg/ral xf^!>^o$ KSr 100^1 JP 
x.. -20\:T*20^g Lfc 0 »*P»-L^UI (6,000rpmXl 
0#) ±J»S:lHliRUv 22^^ 100,000rpm X4ffl 
fii±^3BSSiSiS^^J:9 Pl/PAC DNA ^fyry; 
10 J*k#m^tz.o UVflBWTPl/PAC DNASr-g-tP^VKSrlHliR 

*fc. 2fto3SW^J;9CsClSr8fe# Pl/PACDNA £r 
WSUfCo SSW^^^T — t bTlOmM Tris-HCl-1. 25mM 
EDTA (pH&0)tfflV>fc o r*b£><£>Pl/PAC DNAte, 
TV^ffr* (HI) K^bfrfc £ £ fc*- CmS«2] 

[0074] csafi««2] ^yi/hyyt'^ym 

(1) DNA Btf-OHR 

i^Ts — JiOjfeffrcJ; 9 Pl/PAC DNABr^b^^ryvSr 
20 EUfcbfc 0 4fx 1 Mg <^P1/PAC DNAWrJf Sr. *r*L-P*t 
100 unitCOfflPS^^BamHI AWBgl Ilirgf^SffiSttt 
StO^i/^T — fp'C, 37t^3R*|fB>f ^a'*— hi" 6 

[0 0 7 5] (2) ^*cy>-h7iyt 0 >ym(D — 

pSPL3— CO DNA W>t<£>3f A 
frJPIgplffBam HI-egJ0ffL y*^7y$ — ^ (Boehring 
er MannhaimtJ^) ^ST*JK y >-«<t;*nfc40iigO^^ 
30 yyh7^tWffl^^- P SPL3 (GibcoBRL tfcjR) 

^tuoong (ommmmBam Hi^OTgi mcxvwm 

S tt^Pl/PACDNA^fit £ £x T4 DNA y ^f— ^ i t IcBf 

^ ^ r — Srfflv^rist-eieWMSai; *^ pSPL3 

^<?$ — ^Pl DNAWf^SrffAUfco 
[0 0 7 6] 72t^l(^IH«fflbTSJCS^fltil:Slirfc 
A»«HB101^h^^^y^~^bfc o W^it^c 
>cJ»llSrlHliRU ^9*5 KfeQiageicfr^i* (Qiagentt 
S) SrfflV^HHLfco &*5, pSPL3 — Idl*, HI 

A*tbfcae^j6*&^^ry^dS^^9>f V^^SttS 
J:5^-Rt^5i^TV^5• *3fti"5#ai^?>f (BB^iJ 
#-^6, 7, 8) \X r ^ ^ -_h XcWil£ £ th± hcox* 

[0 0 7 7] (3) Cos-7 Mtifc^<D^U? hn^W^a 

Cos-7^flJ}& £ lOcmO -Y — U X* 10% 9 ->J& JE J&L^ 
^tfDMHW*Srfl|V^-C«f«l,fc. 0. 5% h y ^^yfi 

50 ftPBS (Phosphate buffer-Saline, pH 7.2)^^1. 



(11) 



9-238683 
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tz. 0 0.5xlOVml^aiSl!l«IIJia*S:WISibfc*. 0.4 cm 
ASrJnx., 10^r^7K^bfc o Gene Pulser II (BioRADtfc 

[0 0 7 8] (4) <£RNA<£>fflffl 

s»j^bfc«^. 0. 1% h y ^^fflw^auwassTtt 

dSU »»*i:bfco 10%<Z>!>"^i&iljlii»Sr-&tpDMEM» 

ftt>RNaseSr&**V\ 300// l<OTKM?§«(10mM Tris-HCl 

P H7.5, lOmM KC1, ImM MgCl.) AW5^ l<£>10%Triton 
X-100*««r 5 #&i-*^T^Jii#dP;t. 4 trei, 500 r 
pm x 5 5>M38ii>bT«Sr»v^ 0 ±JH«:8£±U RNase 

ft 5 %SDS£t20m Unx.fc*fc:. 7x/ — /w/^ 
nn^^/V^^RNA^rttWbfCo -;ft,£> — ^<7)^ 

^<t9 30— 50/* gCO^RNA £ 2S^*fc 0 

^ — h U RNase 7 V — t b fclli 1 1 iQ*50 v 1 

[0 0 7 9] (5) RT-PCR 
Ji^bfc#Jli^li«bfcttIJteKRNA#a3 /*g. pSPL3 

Wf /V x dNTP (dATP, dCTP, dGTP^t^dTTP) , 2! 

m^mm'<y7T—Rx*mm&mmsupeT script n 

Sr-&tfKJS* &42CT*Mfr5U& -^O^RNase MS 
SrLTcDNASrWRbfco r (OcDNAStt^^'V— h 4: L. 

Ts pSPL3 ^ ^—\cm^^mt^o<Dy p 9^^sm 

(gB^iJ#^7) X«5A4CEWI»#8) T% Taq DNA tK y 
t?«:J5v\ PCR S^S^rfrofco SJSttx 94t-Cl 
$h 60t:T?l4h 72trci5)*«rl1M^/i'i: LT^M 
30-tM^/WTofco 
[0 0 8 0] SJStoR«j"C*>SDNA*^^/— ^tfc«S 

i^fflU 70*C-Cig#P«. Resin column (Promegal±§g) 
"CDNASr»»bfco »f8\ ^Jxb— j*<0*ffrcvfc 9 50~ 2 
(1) -#CPCRK/£; 

16. 5 a1 

2.5 n\ 

1.0 /il 



20 



30 



* OOng <£>DNA£r[H!iK~r£ £ b&X% fc Q 

[0 0 8 1] (6) *XK^Jft£Ofca&<D^*y>DNA CO 

_t|SDNA@$u T4 DNAytf— t? (SilafittR) . ^>Z7 
T~ &mm±M) , XtfpGEM-T^ (Promega th 
«) Sr'&tP^SrlSt-ea^MR^S^rT, ^*y^DN 
A»f^^pGEM-T-<^^-{Cffi^/ufCo ^(D-<?¥—X* 
*B§KjM109£r A^t, X-gal, IPTG&t^ 

T^tfvy^- (*J»Aft50jKg/ml) Sr&irLBA^ hT# 

pSPL3 s<?# — \z.WLfe£ XltiSkA (E#J#-S§- 8 ) i SD2 (BE 
5!l#-§-7) <D--zxDy p y^-?—£ffl^^x PCR^rfrofCo 
g&twDNA ^^bti/^p^-i-ov^r, Tutrix 

yv (*^SS50/zg/ml) Sr£tfLBig«-C. 37^^16^ 
lffl£Jl±S»«*U KurabottJSOPaRy MPI-IOOS) 
Sr/awc^^S K DNA^tIhIIR • «jRLfc 0 
[0 0 8 2] RNase MIU 5 RNASr5MPPUfc«, 20% 
/Kyxfwy^yn -/P/2. 5M Naciastt-c/h^-ft;^* 

TAIL-PCRX (^Marathon™ cDNA Amplification Kit 
[0 0 8 3] [jgJfeW 3 ] TAIL-PCRftfc. i^x^y 



< -&a«*»*2KSPCR SrCfe <9 [Liu, 

Y.-G. and Whittier, R. L. Genomics 25, pp674-681(19 

95)] , &&mm^m&teM^y f, 9>r-?-k^fr£ v 

eLa^JfecDNA^-f^^ y — hS«9J^cDNA^ >f 

[0 0 8 4] 



pr e-mixtur e~ 1* 

AD 1-4 y"^^^— (100pmol//il) 
20 jul 

*pre-mixture-l (165 /jlI, 10 samples) 



20.0 n\ 10 x /^77- 

16. 0 /i 1 dNTPs 

30.0 /*1 SP-1 y^-T-^— (lpmol/Ml) 

1.6 fil Taq (5 U/mD 

97. 4 // 150 dffcO 



[0 0 8 5] 



[0 0 8 6] 
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1 iM^y*' 

92X: 2ft, 
94X1 15®>, 
94*C 15$>, 
94*0 15g>, 
12 iM t?V 

94^ 5fJ>, 
94<€ 5£», 

1 IM^/V- 

72<C 5#, 

4 "ClCfiWtS. 

(2) -^pcr fijS; 
17. 4 nl 
2.0 i*l 
0.6 i*l 



llM^ 

95^ 5#, 
101M P/V 

94<C 5S>, 
94^ 5#, 
llM^ 
72<€ 5# 
4 tJfcfiW-fSo 

(3) H&PCR KJS; 
42. 0 jt/1 
5.0 m1 
3.0 /*1 



[0087] (4) b^^^-r^— 



AD1 lE?lJ#-^9 
AD2 BB5a## 1 0 

ad3 mzm^i 1 

AD4 iB^lJ*-^- 1 2 

3' fflK0>#fi 

3* SP-1 E#J#-£-l 3 



95 *C 1 

65 t 1^, 

30 *C 3 

44 *C 1 

65 r 1 

44 r 1 



(12) 



72 <C 2^, 

(3 ftfrrtX)12 *C 2 

72 *C 2 

72 t 2 

72 *C 2 
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22 

1 INf ^A* 
5 IM^A- 

1 IM^A- 
10 IM^A- 

2 ^ Jn\s 
1 INf ^ 

1 INf^A' 



pre-mixture-2* 

-#CPCR S*(100fflf#3R) 

AD 1-4 ^^>T^— (lOOpmol/ml) 

20m 1 

*pre-mixture-2 (174m 1» 10 samples) 



20.0 
2.0 
40.0 
1 

110.4 



Ml 
Ml 
Ml 
6 

Ml 



10 x s^y^T — 
dNTPs 

SP-2 7*7 (lpmol/ mD 
Ml Taq (5 U/mD 

dH*0 



65 x: 
44 x: 



1 
1 



72 r 2 
72 r 2 



1 IM^A- 

2 iM^/v 
1 



pre-mixture-3* 

Zl^PCR g«j(100flMfr*O 

AD 1-4 ZT^-r-^— (lOpmol/ mD 

50m 1 

*pre-mixture-3 (420 m 1» 10 samples) 

50.0 Ml 10 x /^y77- 

5. 0 Ml dNTPs 
20.0 Ml SP-3 -7*7 4^— (lpmol/ mD 

3.0 m1 Taq (5 U/mD 

342. 0 m 1 dH20 

* 3' SP-2 SB^J#-^ 1 4 
3' SP-3 ga?u## 1 5 

[0 0 8 8] iiflfS\ 7ml Sri. 5 %T#n — 9 
ML, «r«Wft»**B«)6>*tfc»^, SnltiffSK 

*50 -fZ>tc#>. pGEM-T-<^^— (PromegatfcR) fcJBVvc^ 



(13) 



#H3¥9-2 3 8 6 8 3 
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[0 0 8 9] JftMBWItf>»3£ 

&mt-rZ> DNAWJt«rpGEM-T-<^* — (Promega tfc») 
KJPAU *J»SS-C«»it$*fc«. ^^^^ KSrnsKy 
h (Kurabo f±S PI-IOOE) SrfflV^fcT^ y JfcfciJ: <9 
»»•*-*• #^^fc3ff§S^^^^ KSr RNase-C^SUfc 

/Mi^SrR*** DNA «r»«t"S. 
[0 0 9 0] m^^tbfcDNA ££|MDNA t tt, ^filfft 

-C#5o DNA (0*3EBa?llf*. Applied Biosystem tfcK<0 
aS&DNAf— ^rc^ih— (^yv^ABI 373)£rfflV^?T5 

[0 0 9 1] #bttfccDNA^ n — ft^ftl^PCR & 

Mi3F{aj ia?u#-S'2o 

M13R{ffl E?!I##2 1 

sp6 m e#j##4 

T7fflJ @E^J##5 

[0 0 9 2] CHJ£#I4] Marathon™ cDNA Amplifica 
tion Kit*JBV\fc WS-3 cDNA<£>^ tz— ^>-^ 

c ^d— ^(#6207) ^fe^^y>- b^^^^^&x^m 

S^fcWS-3»e^C0«^»>tSrTAIL-PCRjfeJ!:«J: 



24 



3l€rJtt§\ Marathon™ cDNA Amplification Kit£r 
fflV^T. 5'- 3' -W«Sr^tP^«<Z>WS-3 cDNA ^n — 

^"W— hirbT. b h Heart cDNA 94^9 V—^m^ 
TPCR KJSSrflVV WS-3 cDNAgffJt^Ui £ ^HtSrfio 

[0 0 9 3] £1\ TAIL-PCRSsfc <fc 9 #fe*bfcWS-3 cDN 
A <£>£B#DNA Wf^iByO^— *^>«±^AG1284 (IE^J## 
18) , AG1285 (EWS-g-19) &t*AG1286 (E?B#-g-20) 
10 , ftffim<V cDNA ±lC AG1288(BH^lJ#-^21) XTMG128 
9 (@H^IJ#-^-22) £>#f 5 IB Ones ted gene specif ic>^7 
-< -r— (GSP)^rf^MbfCo Marathon Ready™ cDNA Ampl 
ification kit ^<toT. 5' -RACE &£X$ 3'-RACEO-^ 

(Dy^-Y^— [AG1286 (@S^fJ#-S§-20) £AG1289 (IB^J# 
#22)] m±<Dmtt4bv<D*— s<—9 y> T^s-Cfr Z>£?K 

& (Fusion) r 4:"C^^ft<OcDNAdS»e>ixSJ;5^4o 
T^£ 0 WT^, fc h^BicDNA Ready™^r^^^l— h 
20 tLT, (1)5' -RACE. (2) 3' -RACE^o J: (3) 5' -RACE 
»i: 3' -RACE &&<oM&K<>\ f *xmtzsmirZ>o 

(i) 5' -race m^o<omm 

[1st LD PCR] 

T^^— 1 (IB^J##23)£AG1288 (@B^U 
##21)SrffioT. ^TOS^Wt^^^n^7A 
"Ct h-fr|»cDNA Ready™^^^^^— h^LT PCRS/S 
%ftotz 0 PCR <£>®S3M$ («MBB^XW*-f ^/v) & 

[0 0 9 4] 
* 30 [^ 1 ] 



IE ffi file 



5 //l h h^fiftcDNA Ready™ 
1 //I T?~?9-1'=><<^- 1 (lO^M) 
1 tfl itfe^^J^Y-v-(AG1288;10x£M) 
43 Master Mix. /K^ 

36 n\ dH s 0 

5 10 x Klen Taq PCR /<77?- 

1 * 1 lOmM dNTP 

1 x*l 50x Klen Taq DNA #'jy7-^ 



£M 50 ^ 1 



[0 0 9 5] 
[fS2] 



(14) 

25 



94*C 2ft 1 1M?;U 



94-C 30 **> 
60T: 30 & 

est: A ft 



4"C v-*>r 



#BI¥-9 - 2 3 8 6 8 3 
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[0 0 9 6] [2nd LD PCR] 

1st PCR 1 XTE (pHS-W-eSOfffftRbfet^S 

/zUrr^V—h^LT, nested^^-f [AP2(gB 
#l##24), AG1289(BBW##22)]T?PCR KJSSrffofco 
PCR coS/£f*# (K3g*WKXW-^>f ^) SrS3XU*4 

[0 0 9 7] 
[^3] 



& m m m 



5 




ist pcr mm ism^m) 


1 


ui 


7^-77^7-2 QO^M) 


1 


it I 


ififfF#POT:/7 >f - (AC1289; 10 /i M) 


43 


u\ 


Master Mix. C-^lif^ti) 


&m 50 


Ml 





[0 0 9 8] 
[*4] 



94"C 



2 # 



i -*-r^/i/ 



941C 
68*0 



30 8> 
30 t0> 
4 » 



20 



4T: 



50 til 



[0 10 2] 
[*6] 



30 



' I 0 0 9 9] 2nd PCR jgflfelO/* 1*1. 2%r;*f n — ^^/V 

#>TWS-3 cDNA <D5' ffi^^ (^J400 bp©*?**") <£>*f *I£r 

[0100] (2) 3' -RACE &m<omS 
[1st LD PCR] : T?-?*—*?^^-?— 1 (E?fl#»23) 
£AG1284 (BE^J#-^18)^oT 5' -RACE^Ei. t: hfo 
J»cDNA Ready^^^W— M-LTPCR SJSSrfiro 

fc 0 pcr {mmatj&xtwpA') &msR 

[0101] 
[«5] 



JR ffl 



5 


* 1 


t h'UKcDNA Ready™ 


1 


f/i 




1 




itCT«a»^-f v-(AG1284; lOjulO 


43 


til 


Master Mix. 



94^ 



2 » 



1 



94<C 

60<€ 

68TI 



30 

30 » 
4 ft 



30 -fr-f 



4*0 



(15) 



#58^9-2 3 8 6 8 3 
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[0103] [2nd LD PCR] : 1st PCR M%0$:, 1 XTE 
(pH8.0)^50ffiF*Wfc<E> B^l^ry/^MaX, ne 
sted^-f^— [AP2 ( E50##24) f AG1285(K#!## 
19)]"t?PCRR^«rfrofc 0 GSP ^ AG1285 (BB?iJ#^19) 
Sr«5K^tt. (1)5' -RACE, [2nd LD PCR] <Z>5K!B*t 
<0^rfeiP«^LTPCR SrfTofco 

[01041 [3rd PCR] : 2nd PCR S^£r£ £>K:50fflF# 
3RU 5m l*^^^^— M£nested>^>f [AP2 (E 
^J#-^24) , AG1286 (iB?U##20) 1 "CPCRSiS^r^o 
fco GSP CIAG1286 (BB^J#-^20) 0 K^tt, [2nd L 
D PCR]^|Bit^«fei:lRl«l2:PCR ^rffofco 3rd PCR & 
m 15^ IS: 1.2%T^fo— ^^/P«St*»^35Mtfc«, 
EttrJfefebfcJB*. T??9~ Sr&«>. 3$ 800 bpOTS- 
3 cDNA 3'-M«W^»»»ii'IHSr«Wbfc* 

[0 10 5] (3) gt^^<fc^^SWS-3 cDNA Otttl 

a) h <2)<0#5'-. 3'- ffi£^tp2«s<^f$w(5'-, 

3'- RACEjgfl*) SrHR^tt^J:?)— cDNA MLfc 
f, it— *^y7\^X\^m : fe*T~~-y ^ 
:i:-C, 5'- W 3' -MCE^ £tS^ £ iirfco 

r*t«r«aiib'r^*tt. AP£ poly A -t 
ail OSfP^^fce>3&^«>jSa*.3&*nTV^ cDNA synthe 
sis [CDS. (gB^J#^25)]icJ;or. Long-Di 

stance PCR &ft?^blc£K)^ 5'- 3' - PS 

*B«r&tf3fe£fi<Z> WS-3 cDNA^ni — yirftS^ £a*-0# 
fco PCR *>£SS*fl= (WBB*R»t>f^/i') £i£7,& 
U?8^i~ 0 
[0106] 

K IK & 



8 


j«2 


(AP2/AG1289) 


8 


itil 


3' RACISM (AG1286/AP2) 


LI 


jt/1 


dH 2 0 


2 


u\ 


10XPCR /<?7r» 


0.5 


Ml 


10nM dNTP 


0.4 


ul 


50x Klen Taq DNA # M y 5 — 



£5 20 m I 



[0 10 7] 



28 



94^ 



2 » 



1 V-{?Jl 



94X; 

68 D C 



30 » 
4 » 



10 



4r 



10 



* [0108] [PCR^<t S^ScDNAO^] :*>f 9 frR 
S^*Sr lXTE-e lOOffiMMRLT, 5 m 1£ 

■^VlTV— h ^r-T^o Sfefe§<£> cDNA Sr*iBi"Sfc«>s 
AP2 (IB^J#-§-24) *5J:WCDS(iE?a#-S-25) ^W^— 
^ioTKT^SiSSrfTofco PCR (Kldift 
/SAWM*^) lri9M10^to 
[0 10 9] 
[159] 



20 



40 



« x a j§s 



5 
1 
1 
2 
43 



Mi 
/ti 

j£/i 



cds -r?*"*— do mm) 

10XPCR /<yy 7 — 
Master Mix. (^1 <b |nJSd> 



±fi 50 Ml 



[0 110] 
30 [*10] 



94*0 



2 » 



1 tNf^ 



94t; 
68°C 



30 # 
4 # 



15 V'<<9A, 



4V 



50 



[0 111] n©SiSjg»15MlSrl.2%T^fo 
#S 1.1 kbp(O^WS-3 cDNA dSitBT?* Ufco 

-ffcbfcfts pBluescriptll KS (+) ^ ^ — (Stratagenef± 
fc. 

[0 112] [^ffi«5] WS-3iteT-^1Mf^^n^ h 



29 

mm s tutrnttT** —^t &«xe3*i *#ows-3 
^-y ^ y ^-r ^ a > &ffo vto 

(1) t hJft^^^^flT»ft*^yADNA 
»JE»* (BamHI, Bglll, EcoRI, HindlllXt* PstI) 

^SrO.SN NaOH-1. 5M NaCl^?S150 mll^gU 30#RBt$> 

-ee<ifcV\ 0. 5M Tris-HCl (pH 7.5) , 1. 5M NaCl»*l 
50mlK§U 30#HB#o< V tSlU ^fnS/Si*^ 
*:. 

[0 113] — 3\ ^/vfcrac^:#S»;i-gOofc^ hn-fe 
/Vn^K (AmershamttK) *IS*l-tfife*fcft, 

2 XSSC (0.3M NaCl, 0. 03M 9 hV9& (pH 
7.0) iCftUfCo bWH-20XSSC **Sr200 mlAtt, 
-XsK^SrftU oV^tiSft*tS©a« (Whatmann 

3 MM) £2 xSSC^gb^m. J*#V$*^i:fc«-1tfco 
[0 1 14] o^CCL^igSfLhU:. mrlS^<t^^3SL 

L**Sit\ — Bfeb^v^T — ^^fc 0 b^^^r- 
»T«, **MSUH*T mmeO nnu 120 nj/cm 2 ) K> 

^ i^- VWJSHJf^BfWr S t Mfefi#$pll. 2-pl2. 1^ ^ 

^<D«^ PAC^n — ^ (#6207) <t 19 Marathon™ cD 
NA Amplification Kit &;-C¥gt£*bfc^£:gWS-3 cDNA 

Ojfttti^u— U **«J^Kodacktta4«> Xjft7>f^ 
Al;: J; 5 1- h 7 7 - H: J: 5 ftffl Lfc (H4 

y/^7r^fctt 5XSSPE X lOXDenhardt'sJt?^ 2%SD 
S. lOOjtig/mlO^tt^^ffi-T-DNA »tf Sr^tpfcOSrJBV^ 
fc. 

[0 115] t hJ&« (1—^1-5) XTJ^^JffJi 
(U— V6-10) S*^^yADNASrTlB<Oft!lR*3lf 
-CiSffcb (l/-yifttf6ttBamHI -Cifrffcbfcfc 
W V 2 XT*7f*Bgl II -?iBffcUfc*>0>, ^3 
8 fiEcoRI-CiHft; bfc t v 4 ,&0* 9 tlHindl 

ywn— ^IR^^ny b bfc D ^*U-. [ 32 P] XWM^tz. 
3fe£SWS-3 cDNA Sr^n — >^i: LW^y^XU 
tftWbfco -t<Z>te*SrH4A3tUf|g4B^-ro wOfe* 

[0116] (2) Zoo Blot 

9 88^/^ DNA=&4 vg&TJfv— ^mUtfcmL- 
X. WoyRl^ns' bUfc^y ^-f K7^/^- 
(ClontechttS) Srffifll bfc (Hi 4CRt*|g 4D) 0 WS-3 



(16) i|$i?9-2 3 8 6 8 3 

30 

«>fV3 X&imif^m. ClontechO^n 
[0 117] H4CXt/ia4DJ;9. WS-3«eT-ii, «£r 
y-^DNA^jEJH«x a^t b j&SfvW c^7y 
17 by. idi*«-C*>5 0 

[0 118] ft*5, B4A3fctWS4B. *fc % H4CAW 

io H4D». ^n^nm—<D^>^&xM7 4^^~?i 

0 (B4AXtWa4C) , (HI 4B&^g] 4D) 

[0 119] BQS0!I6] WS^fe^/ — ifV^n -/ 

(1) WS-3«fc^<Z>/-1fV;/ti^ M-<i:$#e#r 

*«$t8e»U t^fnyfe b^V^T — Lfc 
^ N cDNA^n— ^^r[ 32 P]-dCTP"e^-<^bT. 

AT^5C) o 

[0 12 0] (i) ^RNA-^^/V 

• CS-3F0-250 Uz B^BWtt J: 9 rUIR*ttTV^**r^il 
A*) 

•Y.H. (Jltt. 35^. »t) 
•UN. (Jitt. 20^. 

•WS6201 
30 -WS11901 (JS«U &») 

•WS12301 (Utt. 42« N fit*) 
[0 12 1] (ii) if^OlTTO 
MTN ^n^y h IXr^II 

16ffi^(D t h • m$*£ V ttffl Ufc polyA+ RNA * 

2Mg^T^fn-^«MScl!)UT, ^nyl^n^ 
htfc^y^-f K7>f;^- (ClontechttJ© ^r>Kffl b 
(0 5 A) 0 

[0 12 2] (iii) WS-3 cDNA zf 
W^m±^V->WRffi&m^1rZ>}i 8pll. 
40 2-pl2. 1 xlsT-fmrnffc 

PAC^ n — >-(#6207) ^^Marathon™ cDNA Amplificat 
ion Kit«fe"e*lBIS*tfc^ftWS-3 cDNA <£>3'-UT 

m^^^S^^V^JWtt^-</VbTWS-3ae^^ 

[0 12 3] (iv) b b 0T?^>cm&x2—7 
t b 15 T^^cDNA (206—11095? ^ U^^-^ b\ 904 b 
p) S8#«r, iB?U##26XWBB?B#-§-27-C*S*bS^7 
-f-^— SrfflV^fcRT-PCR^J;oT*Bi|B. *f^U, rtt^rpG 
EM-T-<^^— (Promegatt^) 
50 7t 0 ^lOcDNA^n — ^Sr^/W^^a— c=:^^i^>f b<Z>Nc 
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oI^NotHfPttT?iHftbT#bixS935 bpigrJt^Xu-;/ 
[0 12 4] (2) ^mA^u^T^^^y^^^— <Dft 

m 

&*<E>fc», 2% Absorb (DupontttK) PSU 

ai^tra*— h (depc) Mtfc 5: y qtK-c y 
y^LTfl^t, wagicovvrwu -t^tdepc-^ y q 

[0 12 5] (ii) ^y^^—^K Vt^'j'VZsA'ib* 
(DMSO) (OBL^^t^tmm 
JSft^y*-*^— /V (-fX^-ftm) . DMSO 
tfc») ^^^tt20ml^^fb, ><^V2Ki(M»ffiAG501-X8 
(BioRad) 20 gSriP*.304M»#Pi'So «i8bfcit*^S 
lRl*0»ffi4rJP*.. pHj&S6.0£JIT^«S*"CC<©« 

t-^a bT-20<t-Ctfc# bfc Q 
[0 12 6] (iii) T#n~;*^W>«sS 
1 g T# n-;*ME OtoftffimftM) £rl0mMy h y 

9 A (pH6.5) 10Qml^*ipUTl%r*o— ^^/vSr 
fER bfc ffA'W'f Xtt7cm(W) X 10cm a) T?*> £ c 
[0 12 7] (iv) RNAO^y ^-=3r^— frfUM 

ofc 0 J:»<O^^A1^^^20Mg*^^/^^iWRU 
^^j/hilRlfc, ^n^r5 /zlcODEPC-^ y Q*"C^ 

#u r^iuio^y^-9-— s^^^[ 58/tiiift 
a-^lfc^y 200/zi jK>r ^-wbDMsOs 8 

j*l 10%SDS, 8 jul 0.5 My is&T V y !>A(pH 6.5), 
fco X^— # — 4: bTRNA9^— (GibcoBR 

[0128] (v) 

^ y ^^r^— yV^bfc^RNA-y-^^ViC 3 m \<0*f}V • 
p-f^V^y77-[50%^ytP^K 10mMy > 
Wet h y 9 A (pH7. 0) % 0. 25%:/ u *r y * j 

— N o. 25% ^^yyixTy — /vff] «rfln;Ui<3t4>b 

fc 0 £*L*r 1 %T#n — ^y/Hcin— >^bT10mM 
!)^Ktby^y77- (pH 6.5) 4>~C, 80 

fu£T*8cS)bfCo Scft^. pH±#^J:t)RNA^?>^y^- 
*-y— /v*s#p(Bti-50SrS6Cfc«>^. »»/<y7r-Sr 

£ <fc 5 bfc Q 

[0129] ftgbfL ^tsotaiwciMk^ h y >^A»« 
K2Q»msuT^y^-^-^fc«nits**: 

SrLftv^4:RoJfe6dS5*<V^^V^ 0 50mMy 

h y 9 A (pH 6.5) -e20^4>fP boo. 1 /zg/mlCD^ 



(17) #i¥9-2 3 8 6 8 3 
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[0 13 0] (vi) t^fDyjg^/n;/7>f >^ 

20xssc^^^T— -eiBft. tf9 y — ?>-*->r 

n yf, Hybond N+ (AmershamliJS) — RNA£r b?>*7 

^^^-rt^^^-Aoffieic-x—^-^ott. x 

10 UT*5V\fc 0 2 xSSC^2x^r^-"e^-f^ — Sri 

ftSMffly^U J»ftbfc 0 ^^/^-s&SftV^^ 312 
nm<^UV*"C15#W*»b, RNA«r:7>fvW'— KBJ£b 
fc. 

[0 13 1] (3) M^P^f^ay 

a) ^w^-<>/y ^>f -tf— s/3 x 

y^yw^— 5r#SSS^y x^islsmm&W-Q. 100 
nil^^^^y^f-^3^y77- (WS-3Xte 
j3 T ^ >- • 7 y/^ :/ y #V if— ^ a y77-) 
^gbT42 t CT*4^ra-f ^^r^^<— ^a^bfco **3. 
20 WS-3^w^Xy ^Vif— ^3 y/^/77-l;:W:50%* 
JVJ^T ^ Kn 5 XSSPEv lOXDenhardt's^^. 2 % SDS 
^mOOMg/ml^ttf~^m^DNA»f>i'^tf 1 t>^^. iST 

• T'y^^y^f-ya y/^7rH;ili40 

%/tM7^ h\ 6 XSSC, 5 xDenhardt's^^, 0. 5% 
SDS^U^lOO il g/miaEtt^^W^DNAWf^ Sr&tf t> CO 

[0 13 2] (ii) WS-3 XW/sr^^VcDNA^n— ^ . 

»7^yy^ 

"r>"7u— b i: bTmi^OWS-3 cDNA W>t50ng. 7^9 
30 t U7y^^fv- 50pmol^rfflV\ 9>-^A 

^9-f^-DNA^-<y hVer.2 (^fgag|±®f) ^ 

[oi3 3] (iii) w ^y >- 
/ y^-< ^ y ^ f ->y a y/< 7 7 r - ^t, %i1tiz 

50ml ^yM^y^f-ya v7t — ^rJP x. . 

^-r-5 0 r [ 32 P]-dCTPT^Mtt9 -</V b^WS-3 cDN 
40 A ^n— ^SrifcffittdSttl x 10 6 cpm/ml i: *S J; 0 fcjn 
x.. 42^^16^/^ /PWXlfco 
[0l3 4]A>f^y^f-y 3 y^ ^^/v^ — 
^rlOOml (0 2XSSC. 0.1% SDS»*K"CSa, 15^yy 
^Sr2HIJ|ft*)jgU JJc^lOO mlO0.2xSSC, 0.1% SDS 

: ffi^ttSS) ^ttSA/^BASlSOOV^T 1 ^ (» 

50 [0 13 5] (iv) d»fe<7>^n— ^B** 



(18) 



W¥9-2 3 8 6 8 3 
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O.IXSSC, 5% SDS*»t?20^IW*il6 Ufco t*t N £ 
9 tti bTJWS bfc 0 ^0«»oV>T N 

w x y ^ x-r^tu^^-- h 9 :?>r— 

*\ XOTuji BASISOO^^A (*±7>r^Att»D 
•3te LT V^/^s?B jfe btfi n fc $rttB bfc G 

[0 13 6] (4) Fuji BAS1500^^7 L AJCJ:S«P*ff 
BAS1500 ^^A»»^tt*3K**^V^fc^aR^/U 

ip) \zxm? j ^^mm\^^7'^*&mmyt£Tt^ r 

£;ft£1it;)fe£rPSL (Photo Stimulated Luminescence) h 

[0137] (i) WS-3 mRNA3S«0>5£* 
IPOi«AS:XJ|ft7>r/V^^JI&20ffiPi: IT, WS-3 cDNA X 

**«**iirfco -toft*, jfil.OkbpOWKE 
^^K^tti-e^fco ttWAXtWKB^^V^T, WS 
-3 mRNAte, 1MX • Mti ttfi^i^btt*^ 

WS«^t£>#^v Kofl«itti^j/^^v K««Sr 

^^K^r^bfct>^-eit^4r^r^ofc 1 1) 0 
[0 13 8] (ii) ^^^/HBoailpft; 

fee jST^^Xn — >^Srffiv^Tra«0^>f 



34 



WS-3 mRNA <Z>»3R*i: jJT^^ymRNA^Si 

b<DSt&WMls1t (*i Do 
[0139] (5) 

(i) WS-3 mRNA <Z>ifi»#Att383i 

fc b^ifiUfc • K**(7)2nig poly(A)+RNA*-&tfMTN X 
ny h IXOTI(CLONTECHtfc») fc, [ 32 P] «»bfc WS 
-3 cDNA<£> 3'-UT£rXo~ 7 k LT/^/y ^>fXS* 
10 fc 0 

[0140] ws-3 inRNAC!>*mtts #«o«»-e*as:< 

B»fe^ H5A OJ:5ft^-vSr*Lfco t"ft*> 

au mt. m. srm. jml jmu »«u «sc 

J3SL £FM, /M», *»fc43V*T*^tt:»SU 

y w^«t!i»T i*. ffi^ b*»»a br v ^ v ^ t 

*>a>ofc: 0 Poly(A)+ RNA^jgM (B5A<0#V-^) 

f*#*a, g^m h#mm. i&mm. i&m 

20 Jft % k&m&M. msftSW*. nsftS/hJB, o3&5 

A8§> pds**gy y/^fcOTfcSo 

[0141] (ii) WS-3 mRNA*S^>««AiWS*#i:<Z> 
Jt« (H5B2fcV|g5C, «11) 

HI5B ^5C ^tV — f^ny MSF*f0>*S*8r F 
uji BAS lSOOt'JX^AfcioTffiiffcbfco WS-3 mRNA 

3*<D«»AOffi£Jfc«bTV^ 0 
[0 14 2] 
* 30 [3U1] 







WS-3 mRNA 


0-7WniRNA 












(PSL) 


(PSD 




(%) 




1 


Cs-3FO-250 


36.3 


3517 


10.32 
















7.48 




2 


Y.H. 


45.1 


8897 


5.07 


(100%) 














3 


H.N. 


77.9 


11050 


7.05 






4 


WS6201 


39-9 


6142 


6.50 
















7.44 




5 


WS11901 


40.2 


6310 


6,37 
















(99.5%) 




6 


WSI2301 


49.9 


5285 


9.44 





[0 14 3] ^11^<£>W— Zsl — 614, 12 5B *<Z>t — 
>-l-6(c^-r5o V— ^l — 3tt«t*A<0«*r* 

*£>*5>1.0kb WS-3 mRNA <^3&a^oV^Ttt, iNf Xftt* 

C^bfcaK^>f >^3^ bo— /V-CfcS j3 - T^^^m 
RNA^)*3SI4, WSa^ 1 (^4-6) ^*5V^Tt«» 
A (u— ^1 — 3) i:raS«o«^ s B«>bttfco 
[0144] ^RNACOS*^, U—>1 ^CS-3FO-250*ffl ^ 50 



^J§Sft*<£RNA . ^2tmnK (Y.H.) MSli^RN 
A . wy3WA (H.N.) #fflJS£&5fci:RNA s v—ls 
4dSJS# (WS6201) ^**^:RNA N V5^*# 
(WS11901 ) fflJS*3fe£RNA . V— ^6*s*# (WS1230 
1 ) j»jaS*^RNA^&5 0 *fc. 28S2fcW18S tey^y 

[0145] «±<fc<9. ws-3»e-?tt. m^m^xitm 

M!k<&ft£ti (H4B) . s5»o % t KDS*af*ftiB 
jtt^isv^TflSv^a^Wftfettfc^t^fe (El 5 A) , 



(19) ^i¥9-2 3 8 6 8 3 
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^^S^^tI^tt^^i-5fci6^^g^fp^iiJ [0147] 

[0 14 6] *fc. ^Moae^ (WS-3«>ET-) BBaj0>*<* : 9 7 7 

^Rr^fcfe^Wf^n-^i: bT^Tffl-efcSo t: 10 

«3^ N £y9?3*ftK &t¥t&ATfift¥4i»¥f&m9Z<Olt mm<omm : cDNA to raRNA 

ATT COO CAC AOC ATO GCO CAC AAO ACT CAA AAG AGT GTG AAG ATT OCT CCT GOA OCA GTT 60 
H et Ala Glu Ly» Thr am Lys S»r val Lye Xle Ala Pro Gly Ala Val 

GTA TOT GTA GAA AG* GAA ATC AGA GGA OA* GTA ACT ATC GGA CCT CGG ACA GTG ATC CAC 120 
val Cys val Gin fler Glu He Arg Gly Asp Val Thr He Gly Pro Ax* Thr Val lie His 

CCT AAA GCA AGA ATT ATT GCG GAA GCC GGG CCA ATA GTG ATT GGC GAA OGG AAC CTA ATA 180 
Pro Lys Ala ATO He lie Ala Glu Ala oly Pro He Val lie Gly Glu Gly Asm Leu Ilo 

GAA GAA CAG GCC CTT ATC ATA AAT OCT TAC CCA GAT AAT ATC ACT CCT GAC ACT GAA GAT 240 
Glu Glu ©In Ala Leu He II* Asn Ala Tyr Pro Asp Asn He Tor Pro Asp Thr Glu Aep 

CCA GAA CCA AAA CCT ATO ATC ATT GGC ACC AAT AAT GTG TTT GAA GTT GGC TGT TAT TCC 3D0 
Pro Glu Pro Lys Pro Met ila Ha Gly Thr Asn Asn Val Pbe Glu Val Gly Cys Tyr flor 

CAA GCC ATG AAG ATO GGA GAT AAT AAT GTC ATT GAA TCA AAA GCA TAT GTA GGC AGA AAT 3*0 
Gin Ala Met Lys Bet Gly Asp Abu. Asn Val He Glu S«x Lys Ala Tyr Val Gly Arg Asn 

GTA ATA TTG ACA ACT GGC TGC ATC ATT GGG OCT TOT TGC AAC CTA AAT ACA TTT GAA GTC 420 
Val He I«u Tar s«r Gly Cys He Xle Gly Ala Cya Cys Asn Leu Asa Thr Phe Glu Val 

ATC CCT GAG AAT ACG GTG ATC TAT GOT GCA GAC TGC CTT CGT CGG GTG CAG ACT GAG CGA 480 
He Pro Glu Asn Tor Val He Tyr Gly Ala Asp cys Leu Ary Arsr Val Gin Tnr Glu Arg 

CCO CAG COG CAG ACA CTA CAG CTG GAT TTC TTG ATG AAA ATC TTG CCA AAT TAC CAC CAC 540 
Pro Gin Pro Gin Tnr Leu oln lieu Asp Phe Leu Met Lye He Leu Pro Asn Tyr His His 

CTA AAG AAG ACT ATG AAA GGA AOC TCA ACT CCA GTA AAG AAC TAA CAA CAG TGT ATA ACA 600 
Leu Lye Lye Thr Met Lys Gly Ser Ser Thr Pro V»l Lys Asn 

TGA AGA TAA CAT TTT GTC TTT GAC CAC TGT CTT TTG AAT GGG CCC ACA GTG TTT ATG TAC 660 

TCT TAA CAA CTC ACA GAA TAA TAC ATG TTC ACT TTA TTT TGT AAA ATT GGG TTG AGA GGA 730 

AAC TAA TOG AOT TTC ATT CTA ACT GTC CTT TGT AAT TTA TAT AAA TGT ATT ATT TTC CTA 780 

TAT CCT TOO TTC TTT TCT GAT AAT TTA CAG ATT TAG CTT TTC TTT TGT TAT ATA AAC TGC 840 

TAG CCA CAA ATT TTA GTT ATG TAA AAG OCT ACC CTT GAC AAG AAA ACA CAT ACT GTC ATG 900 

TAT TTA TAT TNT AOC ATA GAC TAA ACT GAA TAA AAA TGC TGA TAA CTA AAA AAA AAA AAA 960 



AAA AAA AAA AAA AAA AA 

[0148] SB?iJ#-^ : 2 
E?U0>fi£ : 1 9 0 



977 



(20) 
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MAEKTQKSVK IAPGAWCVE SEIRGDVTIG PRTVIHPKAR 
GEGNLIEEQA LIINAYPDNI TPDTEDPEPK PMIIGTNNVF 



IIAEAGPIVI 



50 



EVGCYSQAMK 



100 



MGDNNVIESK AYVGRNVILT SGCIIGACCN LNTFEVIPEN 



TVIYGADCLR 



150 



RVQTERPQPQ TLQLDFLMKI LPNYHHLKKT MKGSSTPVKN 



190 



[0149] : 3 

Um<D&£ : 9 7 7 



mm®: 

cDNA to mRNA 



58510 



ATT CCC CAC AGC ATO OCO OA<3 AAC ACT CAA AAG AGT OTG AAG ATT COT OCT GGA CCA GTT 
TAA OCC CTO TCO XAC COC CTC TTC TGA GTT TTC TCA CAC TTC TAA CCA CCA CCT CCT CAA 

OTA TOT OTA OAA AOT OAA ATC AGA GGA OAT OTA ACT ATC OOA CCT COO ACA OTO ATC CAC 
CAT ACA CAT CTT TCA OTP TAG TCT CCT CTA CAT TOA TAG OCT OOA OCC TOT CAC TAO OTO 

OCT AAA OCA AOA ATT ATT CCC OAA OCC OCC CCA ATA OTC ATT COC OAA OOO AAC CTA ATA 
OOA TTT COT TCT TAA TAA COC CTT CGO CCC OOT TAT CAC TAA CCO CTT CCC TTO OAT TAT 

OAA OAA CAO OCC CTT ATC ATA AAT OCT TAC CCA OAT AAT ATC ACT CCT GAC ACT GAA OAT 
CTT CTT CTC COG OAA TAG TAT TTA CGA ATO OOT CTA TTA TAG TGA GGA CTG TGA CTT CTA 

CCA OAA CCA AAA CCT ATO ATC ATT OOC ACC AAT AAT CTC TTT GAA OTT OCC TOT TAT TCC 
GOT CTT OOT TTT OOA TAC TAO TAA CCO TOO TTA TTA CAC AAA CTT CAA CCO ACA ATA AOO 

CAA OCC ATO AAG ATO GGA OAT AAT AAT OTC ATT OAA TCA AAA OCA TAT OTA OOC AOA AAT 
CTT COO TAC TTC TAC CCT CTA TTA TTA CAC TAA CTT AOT TTT COT ATA CAT CCO TCT TTA 

OTA ATA TTO ACA AOT COC TOC ATC ATT OOO OCT TOT TOC AAC CTA AAT ACA TTT OAA OTC 
CAT TAT AAC TOT TCA CCO ACO TAG TAA CCC CGA ACA ACO TTO OAT TTA TOT AAA CTT CAO 

ATC CCT GAG AAT AOO OTO ATC TAT COT OCA OAC TOC CTT COT COG GTG CAG ACT GAG CGA 
TAO OOA CTC TTA TOC CAC TAO ATA CCA COT CTG ACO GAA OCA OCC CAC OTC TOA CTC CCT 

CCO CAC CCC CAO ACA CTA CAO CTO OAT TTC TTG ATO AAA ATC TTO CCA AAT TAC CAC CAC 
CCC OTC CGG GTC TGT GAT OTC GAC CTA AAO AAC TAC TTT TAO AAC GOT TTA ATO GTG GTG 

CTA AAO AAO ACT ATO AAA OOA ACC TCA ACT CCA OTA AAO AAC TAA OAA CAO TOT ATA ACA 
GAT TTC TTC TOA TAC TTT CCT TCO AOT TOA OOT CAT TTC TTO ATT CTT OTC ACA TAT TOT 

TGA AOA TAA CAT TTT OTC TTT GAC CAC TGT CTT TTO AAT CGG CCC ACA GTG TTT ATO TAC 
ACT TCT ATT CTA AAA CAC AAA CTO OTO ACA OAA AAC TTA CCC GOG TOT CAC AAA TAC ATO 

TCT TAA CAA CTC ACA OAA TAA TAC ATO TTC ACT TTA TTT TOT AAA ATT OOO TTO AOA OOA 
AOA ATT OTT OAO TGT CTT ATT ATO TAC AAO TOA AAT AAA ACA TTT TAA CCC AAC TCT CCT 

AAC TAA TOG ACT TTC ATT OTA ACT GTC CTT TOT AAT TTA TAT AAA TOT ATT ATT TTC CTA 
TTO ATT ACC TCA AAG TAA CAT TOA CAC CAA ACA TTA AAT ATA TTT ACA TAA TAA AAO OAT 

TAT CCT TOO TTC TTT TCT CAT AAT TTA CAO ATT TAG CTT TTC TTT TOT TAT ATA AAC TOC 
ATA GGA ACC AAG AAA AOA CTA TTA AAT OTC TAA ATC OAA AAO AAA ACA ATA TAT TTG ACO 

TAG CCA CAA ATT TTA OTT ATO TAA AAO OCT ACC CTT OAC AAO AAA AOA CAT ACT OTC ATO 
ATC OOT OTT TAA AAT CAA TAC ATT TTC COA TOO OAA CTO TTC TTT TCT OTA TGA CAC TAC 

TAT TTA TAT TMT AGC ATA OAC TAA ACT GAA TAA AAA TOC TOA TAA CTA AAA AAA AAA AAA 
ATA AAT ATA AMA TCO TAT CTO ATT TOA CTT ATT TTT ACO ACT ATT GAT TTT TTT TTT TTT 

AAA AAA AAA AAA AAA AA 

TTT TTT TTT TTT TTT TT 



60 
120 
ISO 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
640 
900 
960 
»77 
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iayy<E>fiiS : i 9 
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mmmm - i&<omm (*«dna) 
mm : 

GAT TTA GGT GAC ACT ATA G 
[0151] ga^J#-^- : 5 
E?«<Og£ : 2 0 

m\\<om : mm 

e#i«o«h - ttxomm <^*dna) 

BH^U : 

TAA TAC GAC TCA CTA TAG GG 

[0152] EJUS* : 6 
m&l<D&£ : 2 1 

mm<DWL : mm 

EM0>«* : ftOttlK (**DNA) 

E#l : 

ATC TCA GTG GTA TTT GTG AGC 

[0153] ffi$m^ : 7 
ga^ijcDS^ : 2 4 

ejh«>«* : m^mm (**dna) 

GTG AAC TGC ACT GTG ACA AGC TGC 

[0154] : 8 

E«©ftS : 2 2 

«ia>ft : -*« 

E#|4>WB : tt<Z>#lfe (MDNA) 
BB^iJ : 

CAC CTG AGG AGT GAA TTG GTC G 

[0155] E?U#-S§* : 9 
&&1<0&£ • 1 6 

SSOifc : 

gH^ijoa® : m<Dimm (^dna) 

TGW GNA GWA NCA SAG A 

[0156] BE^J#-*§* : 1 0 
BE?IJ£>S£ : 1 6 

rnmom : mm 

emowsh : m<omm (**dna) 
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6B?'J : 

AGW GNA GWA NCA WAG G 

[0157] EM## = 1 1 
iE?0OS* : 1 6 

rnn^rn : mm 
m<Dm : -#« 

EWlOWR:«©*|fc (*«DNA) 

E^J<£>#®( : 
10 «r«Sr*i-|E-§- : modified base 

te<^>ffiFW : Inosine 
4#®£r^i~!B-^ : modified base 
11 

teOff^ : Inosine 

mm- 

CAW CGI CNG AIA SGA A 
20 [0158] mZm^ : 1 2 

e?u<z>ss : 1 6 
ewkdsi : mm 
m<om : -*« 

EWOSW : tt<Z>«Bfc (*«DNA) 

#^$r^-TIB-§- : modified base 
5 

30 ffiOiff : I n o s i n e 

S&m&MirtZ^ : modified base 

^m^mvt^m : E 

ftkOff $R : Inosine 
E#l : 

TCS TIC GNA CIT WGG A 

[0159] E^IJ#-^ : 1 3 
E5!W>fi£ : 2 3 

emg>s : mm 

40 i^O$C : 

E^Jc9«S : (^DNA) 
EM : 

TTG ACA AGT GGT TGC ATC ATT GG 

[0160] E?IJ#-^ : 1 4 
m\}<DM£ : 2 2 

50 mqvwm • &<Dmm (^dna) 
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TGA AGT CAT CCC TGA GAA TAC G 

[0161] K5!l## : 1 5 
SB^JC9g£ : 2 2 

: 

IBMOWH : (^DNA) 

CCT TCG TCG GGT GCA GAC TGA G 

[0162] BB?!I#-J§- : 1 6 
BE^JcDg£ : 2 4 

: 

ME^JCOS^ : m<D&m (^DNA) 

urn : 

CGC CAG GGT TTT CCC AGT CAC GAC 

[0163] E5B#-J§- : 1 7 
E^jOfti* : 2 2 
E2*J<£>M : tt» 

m<om : 

BE?Boa« : ffi<0«« (MDNA) 
EM : 

TCA CAC AGG AAA CAG CTA TGA C 

[0164] : 1 8 

E^JOfi£ : 2 6 
EWK0S! : 

mpxowm &<D#m (^dna) 
mm : 

TAT CGG ACC TCG GAC AGT GAT CCA CC 
[0165] E5!l#* : 1 9 

ge^JcDg£ : 2 8 

E#!<z>S! : 

h : 

EM^«» : (^DNA) 
EM : 

GGG CCA ATA GTG ATT GGC GAA GGG AAC C 

[0166] EM#-5§- : 2 0 
E?U<E>fi3 : 2 8 

mm^m : mm 

EM : 

TTC TAG AAT 

TTV N 
[0172] E5U## : 2 6 
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EW<OWH:ttO*H (^DNA) 
BS^U : 

TGG CAC CAA TAA TGT GTT TGA AGT TGG C 
[0167] EM#-§- : 2 1 

em<z>*s : 2 4 
ewios : mm. 

10 hTKav?— : |B«« 

E7U<Z>«JH : (^*DNA) 

em : 

ccc caa tga tgc agc cac ttg tca 

[0168] EM#-^ : 2 2 
EMcDg£ : 2 8 

EMWWH : ttk<D#mt (MDNA) 
20 EM : 

CCC ATC TTC ATG GCT TGG GAA TAA CAG C 

[0169] EM#-§- : 2 3 
EM<£>^£ : 2 7 
EM^M : 

b#ti5?-:itt»iK 

wm<omm • m<D&wt (Mdna) 

EM : 

CCA TCC TAA TAC GAC TCA CTA TAG GGC 
30 [0170] EM#^ : 2 4 
EM<Z>S£ : 2 3 

em<z>m : 

h : iffiRft 

mm<DWM : ffiOftS (^«DNA) 

EM : 

ACT CAC TAT AGG GCT CGA G 
CG GC 

[0171] EM#-^ : 2 5 
40 EM<£>S£ : 5 2 
Sm<OM : Wife 
ff Oft : 

EM<£>«3S : WKDmm (MDNA) 



TCA GCG GCC GCT TTT TTT 
^50^EM<£>5£ : 2 4 
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m<om • -*« 

B&HDWm • tt^S« (^*DNA) 

CGA CGA GGC CCA GAG CAA GAG AGG 

[01731 E?lJ#^ : 2 7 
E?!la>ftS : 2 4 

m<om : -#« 

E^KOWH • (MDNA) 

CCA CAT CTG CTG GAA GGT G 
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* GA CAG 

[Ei i ] ws»e^«*sE^pi/PAc^ >-coae^*a 

*HfcWS-3«e^3fcW|)E»a^Ott«*«i-H-C*> 

[EI 3] WS-3ae : f-Sr-&tfPAC ^ u — ^SrflJv^fcFISHK: 
10 [El 4] WS-3»e*<7?1Mf>-^a^ M£ J: SWWJie** 
[13 5] WS-3«e^/— If^oy h|j:J;5«P«ftt* 



[H3l 



(27) 



M¥9-2 3 8 6 8 3 



[B9 5] 



abcdefgh 



Size (kb) 



9.5 - 
7.5 

4.4 - 



i i k I m n o p 



2.4 * 



1.35 - 



Heart 

Brain 

Placenta 

Lung 

Liver 

Skeletal Muscle 



Kidney 

Pancreas 

Spleen 

Thymus 

Prostate 

Testis 



m Ovary 

n Small intestine 

o Colon 

p Periphral Blood Lymphocyte 



B 



2 3 4 5 6 



2 3 4 5 6 



285 1 



ies' 



lanel 
lane 2 
lane 3 
lane 4 
tane5 
lane B 



C«-3Fo-260 

Y.H. 

H.N. 

WSG201 

WS11901 

WB12301 
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(54) NEWWS-3 GENE IN REGION IN WHICH 

CASUAL GENE OF WERNER f S SYNDROME IS 
PRESENT AND PROTEIN FOR WHICH THE 
GENE CODES 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new WS-3 
gene for a medicine or its raw material, etc., useful for 
curing, diagnosing, etc., Werner's syndrome, lying in a 
region of casual genes of Werner's syndrome and coding 
for a new polypeptide having a specific amino acid 
sequence. 

SOLUTION: This new WS-3 gene codes for a new 
polypeptied essentially containing an amino acid 
sequence expressed by the formula, lies in a region of 
casual genes of Werner's syndrome and is useful for 
curing and diagnosing Werner's syndrome and producing 
a polypeptide, transgenic knockout mice, etc., which are 
effective for curing and diagnosing the Werner's 
syndrome. The gene is obtained by a usual method by 
extracting mRNA from WS fibroblast established from 
skin tissue sections obtained from clinically recognized 
Werner's syndrome patients, preparing a fuzzy library of 
cDNA using the same, screening with a DNA probe 
marked with the same and recovering the gene from an 
obtained positive clone. 
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